Terahertz polarization-maintaining subwavelength filters.
Terahertz (THz) polarization-maintaining waveguides, which have been considered fundamental elements in polarization-sensitive THz systems, are promising platforms in developing functional THz devices. Here, we propose a THz grating based on a subwavelength rectangular polymer waveguide, which filters two polarization states simultaneously. The proposed gratings are characterized and discussed using numerical simulations. We observe two transmission dips with over a 20.9 dB extinction ratio (ER) and around a 21.1 GHz full-width half-maximum (FWHM), where the reflective frequencies of the two polarization waves and the separation between them can be harnessed with appropriate structure designs. Furthermore, we demonstrate that the grating can operate as a polarization-maintaining narrow bandpass filter (ER>12.3 dB and FWHM<1.7 GHz) by introducing a π-phase shift. This work has the potential to open a new avenue for steering polarized THz radiation using the waveguide-based filters, which could be integrated in THz polarization-sensitive imaging, sensing, and wireless communication systems.